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Weight lossWe encountered a patient who presented extreme weight loss and received an eating disorder diagnosis that
was later identiﬁed as adrenal Cushing's syndrome. A 32-year-old woman with a 2-year history of an eating
disorder was admitted to our psychiatric ward due to dehydration, malnutrition and low weight. Her height
and body weight were 152.1 cm and 29.8 kg, respectively (body mass index: 12.8). Her other symptoms
included a depressed mood, decreased interest, retardation and suicidal ideation. Standard medical cares
were prescribed to treat the depressive symptoms and eating disorder, but the depressive episode and low
body weight of the patient persisted. Computed tomography of the abdomen revealed an unexpected left
adrenal gland tumor. Cushing's syndrome was diagnosed based on several endocrinological examinations.
After an enucleation of the left adrenal gland tumor, the patient began eating, and her body weight increased
gradually. Her body weight increased to 42.0–47.0 kg (body mass index: 18.2–20.3). Her mental and physical
conditions had stabilized. This case suggests that adrenal Cushing's syndrome may resemble eating disorders.
© 2014 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
Eating disorders are characterized by signiﬁcant disturbances
in eating behaviors accompanied by distress or excessive concern
over body shape or weight. A variety of presentations are observed,
but these disorders often appear with severe medical or psychiatric
comorbidities [1–2]. Associated medical illnesses include brain
tumors and other malignancies, gastrointestinal disease, and acquired
immunodeﬁciency syndrome (AIDS).
Cushing's syndrome is a clinical condition that results from chronic
exposure to excessive levels of glucocorticoids. The subsequent
hypercortisolism contributes signiﬁcantly to the early development of
systemic disorders through direct and/or indirect effects. The compli-
cations of this syndrome, which include obesity, hypertension, diabetes,
dyslipidemia, and hypercoagulability, cause premature atherosclerosis
and increase cardiovascular mortality. Impairment of the skeletal
system is a relevant source of both morbidity and disability in these
patients, especially considering the high prevalence of vertebral
fractures [3–5]. In addition, muscle weakness, emotional lability,
depression, and an impaired quality of life are common. [3–5].
We encountered a patient who presented extreme weight loss and
received an eatingdisorder diagnosis thatwas later identiﬁed as adrenal
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A 32-year-old woman presented to us with dehydration, malnu-
trition and low weight. She had a 2-year history of an eating disorder.
She suffered from weight loss, a decreased appetite and amenorrhea,
and she had remained indoors in her home for the previous 2 years.
Due to a deterioration of her physical and mental condition, she had
been admitted to the psychiatric ward and received tubal feeding 6
months prior. She was admitted to our psychiatric ward immediately.
Her height and body weight were 152.1 cm and 29.8 kg, respectivelyFig. 1. Computed tomography scan, revealing a 30-mm lesion in the left adrenal gland.
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Fig. 2. Changes in weight before and after the operation.
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mood, decreased interest, retardation, and suicidal ideation, but she
did not present an intense fear of gaining weight. Antidepressants,
antianxiety drugs and standard psychotherapy were prescribed to
treat the depressive symptoms, but the depressive episode and low
body weight of the patient persisted.
She fell from the second ﬂoor of the hospital 5 months after
admission. In addition to a left traumatic pneumothorax, hemorrhagic
shock developed. Urgent computed tomography of the abdomen
revealed not only a pelvic bone fracture but also an unexpected left
adrenal gland tumor (Fig. 1). This ﬁnding led to minute endocrinal
examinations throughout the body after the patient reached a stable
state. Her symptoms were moon face, hypertension, proximal muscle
weakness and red skin. However, neither central obesity nor fat
redistribution was observed. Endocrinological tests revealed that her
adrenocorticotropic hormone (ACTH) and cortisol levels were b2.0
pg/ml and 21.2 μg/dL in the earlymorning andb2.0pg/ml and17.8 μg/dL
at night, respectively. In addition, hormone load examinations were
performed, including the dexamethasone suppression test. These results
failed to reveal a suppression of the 20.1 μg/dL cortisol level after
dexamethasone (0.5 mg) was administered. In addition, no changes in
cortisol levelswere observed after a corticotropin-releasing hormone
(CRH) loading test: 22.7 μg/dL at baseline, 22.7 μg/dL at 30 min, 22.6
μg/dL at 60 min and 20.9 μg/dL at 90 min after the CRH loading test.
Based on these overall ﬁndings, Cushing's syndrome was diagnosed
by an endocrinologist.
An enucleation of the left adrenal gland tumor was carried out 8
months after admission. After the operation, the patient began eating,
and her body weight increased gradually (Fig. 2). Menstruation
resumed, and the depressive episode dissipated. Her body weight
increased to 42.0–47.0 kg (body mass index: 18.2–20.3), and she was
discharged from the hospital 18 months after the operation because
her mental and physical conditions had stabilized. We conﬁrmed
that administering cortisol caused cortisol secretion to begin form
12 months after the operation with monitoring of cortisol and
ACTH levels.
3. Discussion
This case suggests that it is difﬁcult to distinguish between adrenal
Cushing's syndromeandaneatingdisorder. According to theDSM-IV-TR2,
the diagnosis of an eating disorder depends upon the following criteria:
1) refusal tomaintain bodyweight at or above a normalminimumweight
for age and height or weight loss leading to the maintenance of body
weightb85%of theexpected level or failure toachieveanexpectedweight
gain during a period of growth, leading to a body weight that is less than85%of the expectedweight; 2) intense fear of gainingweight or becoming
fat, despite being underweight; 3) disturbance in the way one's body
weightor shapeareexperienced, undue inﬂuenceofbodyweightor shape
on self-evaluation, or denial of the seriousness of the current low body
weight; 4) amenorrhea (lasting at least three consecutive cycles) in
postmenarchal girls and women. Amenorrhea is considered to be present
whenmenstruation only occurs following the administration of hormones.
Although three of these 4 criteria were met, an intense fear of gaining
weight or becoming fat was not observed in our case. Accordingly, our
patient was diagnosed with anorexia nervosa and received standard
treatment for this condition, with little efﬁcacy. After enucleation of the left
adrenal gland tumor, thebodyweightof thepatient recovered. Basedon the
clinical course, we concluded that her weight loss was the result of adrenal
Cushing's syndrome and was not associated with an eating disorder.
Recently, Sawicka et al reported a case similar to ours. A 26-year-old
femalehadbeen treated for anorexia nervosa since shewas17 years old,
and she had also been diagnosed with depression and paranoid
schizophrenia [6]. After laparoscopic adrenalectomy, she was admitted
to the hospital for 6 months, during which time she did not report any
eating or mood disorders. In that case, it took approximately 9 years to
make a correct diagnosis.
Cushing's syndrome is usually associated with obesity; however,
our patient suffered from extreme weight loss. We do not have a clear
explanation for this discrepancy. Weight loss may be attributed to a
severely depressedmood, which wasmost likely a consequence of the
Cushing's syndrome. However, many of the depressive features observed
in eatingdisorder patientsmaybe secondary to thephysiological sequelae
of semistarvation.
In conclusion, adrenal Cushing's syndrome may resemble an eating
disorder. Physicians should remember to consider bothof thesediseases
during diagnosis.
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